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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of tlie first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 64 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The examiner cannot find support which defines 
the computer readable medium in applicant's specification. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in tine application indicating 
obviousness or nonobviousness. 

3. Claims 33-36, 38-54 and 52-69 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Judd et al. (U.S. PG-PUB NO. 2003/0032424) in view of Buscaglia 

(U.S. PG-PUB NO. 2006/0121944), Ylitalo (U.S. PATENT NO. 7,203,519), and further 

in view of Rhodes et al. (U.S. PG-PUB NO. 2004/0038714). 

-Regarding claims 33 and 64, Judd et al. disclose a method for configuring 

the radiation characteristics of an antenna (as disclosed in Fig. 4 and further 

disclosed In paragraph 44), said antenna including a plurality of radiating 

elements (M columns of antenna structure as disclosed In Fig. 4), wherein 

each of said radiating elements is associated with at least a respective signal 

processing chain located in an antenna unit (N array elements as disclosed In 

Fig. 3 and 4 and further disclosed In paragraph 44), said at least one 

respective signal processing chain comprising: at least one antenna conversion 

set interposed between digital mux s and one of the radiating elements of the 

antenna (A/D converter 106 and D/A converter 118 Interposed between 

digital mux 108 and one of the radiating elements of the antenna as 

disclosed in Fig. 4), said antenna conversion set being configured to convert 

between digital signals processed by the at least one digital mux and analog 

signals transmitted and received at the respective one of the radiating element 

(see Fig. 4 and paragraph 46). However, Judd et al. fail to disclose the radiating 

elements is integral to the antenna. 
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Buscaglia discloses a plurality of antenna units AU1-AU10, provided with 
corresponding antenna A as disclosed in fig. 1 , fig. 4 and paragraphs 81 and 
111. 

Therefore, it would have been obvious to one of ordinary skills in the art at 
the time of invention to modify the method of Judd et al. to include the features 
as disclosed by Buscaglia. One is motivated as such in order to limit the costs 
and the complexity of the apparatus. 

However, the combination of Judd et al. and Buscaglia fails to disclose at 
least one module for weighting digital signals the at least one module configured 
to apply at least a weighting coefficient to a digital signal; receiving, at the 
antenna unit, information indicating at least one of the weighting coefficients 
applied by the modules for weighting digital signals; configuring at least one 
weighting coefficient in the modules for weighting digital signals based on the 
information received at the antenna unit; and applying respective weighting 
coefficients to digital signals in each of the at least one module for weighting 
digital signals, said weighting coefficients determining the radiation 
characteristics of the antenna. 

Ylitalo discloses at least one module for weighting digital signals the at 
least one module configured to apply at least a weighting coefficient to a digital 
signal (weighting means 306 as disclosed in Fig. 3 and further disclosed in 
col. 4 lines 4-7); receiving, at the antenna unit, a data signal corresponding to 
one or more digital signals to be processed in the antenna unit (see fig. 3 and 
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col. 9 lines 38-42) and a control signal including information indicating at least 
one of the weighting coefficients applied by the modules for weighting digital 
signals (see fig. 3 and col. 10 lines 4-18); configuring at least one weighting 
coefficient in the modules for weighting digital signals based on the information 
received at the antenna unit (see fig. 3 and col. 10 lines 4-18); and applying 
respective weighting coefficients to digital signals in each of the at least one 
module for weighting digital signals, said weighting coefficients determining the 
radiation characteristics of the antenna (see fig. 3 and col. 10 lines 4-18). 

Therefore, it would have been obvious to one of ordinary skills in the art at 
the time of invention to modify the weighting means 306, CNTL 320 and RX 322 
as disclosed by Ylitalo to be incorporated with the antenna as disclosed by Judd 
et al. at the digital IF signal 103 as disclosed in Fig. 4. One is motivated as such 
in order to provide a more efficient frequency reuse by directing the antenna 
beams in the digital phasing of a complex vector form. However, the combination 
does not specifically disclose the data signal and the control signal are on the 
same communication link. 

Rhodes et al. disclose a single optical link is utilized to convey 
telecommunications data as well as control data as disclosed in paragraph 134. 

Therefore, it would have been obvious to one of ordinary skills in the art at 
the time of invention to modify the data signal and the control signal as disclosed 
by the combination of Judd et al. and Ylitalo to use the same optical link as 
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disclosed by Rliodes et al. One is motivated as sucli in order to improve tine data 
transfer speed by using optical link. 

-Regarding claims 47, 61, 63 and 68, Judd et al. disclose an antenna with 
configurable radiation characteristics (as disclosed in Fig. 4 and further 
disclosed in paragraph 44), the antenna comprising: a plurality of antenna 
radiating elements (M columns of antenna structure as disclosed in Fig. 4); 
and an antenna unit comprising one or more signal processing chains associated 
with the plurality of radiating elements (N array elements as disclosed in Fig. 3 
and 4 and further disclosed in paragraph 44), the antenna unit further 
comprising: at least one antenna conversion set interposed between digital mux 
s and one of the radiating elements of the antenna (A/D converter 106 and D/A 
converter 118 interposed between digital mux 108 and one of the radiating 
elements of the antenna as disclosed in Fig. 4), said antenna conversion set 
being configured to convert between digital signals processed by the at least one 
digital mux and analog signals transmitted and received at the respective one of 
the radiating elements (see Fig. 4 and paragraph 46). However, Judd et al. fails 
to disclose the the antenna unit is integral to the antenna. 

Buscaglia discloses a plurality of antenna units AU1-AU10, provided with 
corresponding antenna A as disclosed in fig. 1 , fig. 4 and paragraphs 81 and 
111. 

Therefore, it would have been obvious to one of ordinary skills in the art at 
the time of invention to modify the method of Judd et al. to include the features 
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as disclosed by Buscaglia. One is motivated as sucli in order to limit the costs 
and the complexity of the apparatus. 

However, the combination of Judd et al. and Buscaglia fails to disclose at 
least one module for weighting digital signals, the at least one module configured 
to apply at least a weighting coefficient to a digital signal; and an interface 
configured to receive information indicating at least one of the weighting 
coefficients applied by the modules for weighting digital signals, wherein the 
weighting coefficients applied by the modules for weighting digital signals 
determine the radiation characteristics of the antenna. 

Ylitalo discloses at least one module for weighting digital signals, the at 
least one module configured to apply at least a weighting coefficient to a digital 
signal (weighting means 306 as disclosed in Fig. 3 and further disclosed in 
col. 4 lines 4-7); and an interface configured to receive a data signal 
corresponding to one or more digital signals to be processed in the antenna unit 
(see fig. 3 and col. 9 lines 38-42) and a control signal including information 
indicating at least one of the weighting coefficients applied by the modules for 
weighting digital signals, wherein the weighting coefficients applied by the 
modules for weighting digital signals determine the radiation characteristics of the 
antenna (interface between weighting means 306, CNTL 320 and RX 322 as 
disclosed in fig. 3 and col. 10 lines 4-18). 

Therefore, it would have been obvious to one of ordinary skills in the art at 
the time of invention to modify the weighting means 306, CNTL 320 and RX 322 
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as disclosed by Ylitalo to be incorporated witii tlie antenna as disclosed by Judd 
et al. at the digital IF signal 103 as disclosed in Fig. 4. One is motivated as such 
in order to provide a more efficient frequency reuse by directing the antenna 
beams in the digital phasing of a complex vector form. However, the combination 
does not specifically disclose the data signal and the control signal are on the 
same communication link. 

Rhodes et al. disclose a single optical link is utilised to convey 
telecommunications data as well as control data as disclosed in paragraph 134. 

Therefore, it would have been obvious to one of ordinary skills in the art at 
the time of invention to modify the data signal and the control signal as disclosed 
by the combination of Judd et al. and Ylitalo to use the same optical link as 
disclosed by Rhodes et al. One is motivated as such in order to improve the data 
transfer speed by using optical link. 

-Regarding claims 34 and 48, the combination teaches all the limitations 
as claimed in claims 33 and 47. Even thought the combination fails to specifically 
disclose the at least one module for weighting digital signal includes first and 
second digital signal weighting modules and the at least one antenna conversion 
set includes first and second antenna conversion sets, said first module for 
weighting digital signals and first antenna conversion set operating on a signal 
transmitted by said radiating elements of the antenna, said second module for 
weighting digital signals and second antenna conversion set operating on a 
signal received from said radiating elements of said antenna. It would have been 
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obvious to one of ordinary skills in tlie art at tlie time of invention to modify a first 
weighting means 306 to be incorporated with the processing chain as disclosed 
by Judd et al. between the A/D converter 106 and digital mux 108 as disclosed in 
Fig. 4 and a second weighting means 306 to be incorporated with the antenna as 
disclosed by Judd et al. between the A/D converter 118 and digital mux 108 as 
disclosed in Fig. 4. One is motivated as such in order to provide a more efficient 
frequency reuse by directing the antenna beams in the digital phasing of a 
complex vector form. 

-Regarding claims 35, 36, 49 and 50, the combination further discloses at 
least one weighting control block configured to apply weighting coefficients in 
said first and second modules for weighting digital signals, such that the antenna 
employs the same radiation pattern for signal transmission and reception 
(Ylitalo, the weighting coefficients are selected according to a typically 
adaptive algorithm in such a way that the desired radiation pattern is 
achieved as disclosed in col. 10 lines 4-18). 

-Regarding claims 38 and 52, the combination further discloses at least 
one frequency converter that converts a signal between a radio frequency and an 
intermediate frequency (see Judd et al., paragraph 45). 

-Regarding claims 39 and 53, the combination further discloses said first 
and second antenna conversion sets are associated with signal distribution 
elements capable of operating both on signals transmitted and received at said 
antenna (Judd et al., as disclosed in Fig. 4). 
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-Regarding claims 40 and 54, the combination further discloses at least 
one of said signal distribution elements is selected from a group of radio 
frequency duplexers and switches (Judd et al., frequency multiplexer 90 as 
disclosed in Fig. 4 and further disclosed in paragraph 45). 

-Regarding claims 41 and 55, the combination further discloses a 
distributing element configured to: generate a plurality of replications of a signal 
to be transmitted by said antenna; and distribute said replications of the signal on 
respective signal processing chains associated with said radiating elements of 
the antenna (Judd et al., a receive and transmit signal will be generated for 
each of the antenna columns 1-m as disclosed in Fig. 4 and further 
disclosed in paragraph 46). 

-Regarding claims 42 and 56, the combination further discloses at least 
one element configured to combine a plurality of signals received at the radiating 
elements and subsequently processed by the signal processing chains, thereby 
forming a single received signal (Judd et al., bracket 42 as disclosed in Fig. 4 
and further disclosed in paragraph 45). 

-Regarding claims 43 and 57, the combination further discloses an 
extraction module configured to extract said information indicating at least one of 
the weighting coefficients applied by the modules for weighting digital signals 
(Ylitalo, it is Inherent for the control block 320 to extract said weighing 
coefficients as disclosed in col. 10 lines 4-18). 
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-Regarding claims 46 and 58, the combination furtlier discloses said 
antenna unit is located in close proximity to the antenna (Judd et al., as 
disclosed in Fig. 4). 

-Regarding claims 44, 59 and 66, the combination further discloses the 
antenna unit further comprises an electro-optical converter module configured to 
convert an optical signal received at the interface into an electrical signal capable 
of being processed by said signal processing chains associated with said 
radiating elements of the antenna (Judd et al., digital to fiber converter 60 as 
disclosed in Fig. 4 and further disclosed in paragraphs 38 and 46). 

-Regarding claims 45 and 60, the combination of Judd et al. and Ylitalo 
discloses all the limitations as claimed in claims 47 and 59. Even thought the 
combination fails to specifically disclose said electro-optical converter module is 
associated with an extraction module configured to extract said information 
indicating at least one of the weighting coefficients applied by the modules for 
weighting digital signals, it would have been obvious to one of ordinary skills in 
the art at the time of invention to modify the digital to fiber converter 60 as 
disclosed by Judd et al. to include the control block 320 to extract said weighting 
coefficients. One is motivated as such in order to provide a more efficient 
frequency reuse by directing the antenna beams in the digital phasing of a 
complex vector form. 

-Regarding claim 62, the combination further discloses a control unit and 
an optical link for the transmission of an optical signal between said control unit 
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and said electro-optical converter module associated to said antenna (Judd et 

al., as disclosed in paragraph 40). 

-Regarding claim 65, the combination further discloses the interface is a 

digital data link (Ylitalo, as disclosed in fig. 3 and col. 10 lines 19-28). 

-Regarding claim 67, the combination further discloses the apparatus is a 

radio base station (Judd et al., as disclosed in paragraph 2). 

-Regarding claim 69, the combination further discloses replicating a digital 

signal to generate a plurality of digital signals; and distributing each of the 

generated digital signals to a different module for weighting digital signals 

(Ylitalo, as disclosed in fig. 3 and col. 10 lines 4-18). 
4. Claims 37 and 51 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Judd et al. (U.S. PG-PUB NO. 2003/0032424) in view of Buscaglia (U.S. PG-PUB 
NO. 2006/0121944), Ylitalo (U.S. PATENT NO. 7,203,519), Rhodes et al. (U.S. PG- 
PUB NO. 2004/0038714) and further in view of Wang et al. (U.S. PATENT NO. 
7,257,425). 

-Regarding claims 37 and 51, the combination of Judd et al., Buscaglia, 
Ylitalo and Rhodes et al. discloses all the limitations as claimed in claim 47. 
However, the combination fails to disclose said antenna conversion set 
comprises at least one frequency converter operating between the radio 
frequency and the base band. 

Wang et al. disclose a RF processor 1 7 downconverts received RF signals 
for baseband processing as disclosed in col. 6 lines 15-22. 
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Therefore, it would liave been obvious to one of ordinary sl<ills in the art at 
the time of invention to modify the antenna as disclosed by Judd et al., 
Buscaglia, Ylitalo, and Rhode et al. to include a RF processor 17 in order to 
downconvert RF to base band. One is motivated as such in order to decrease the 
bandwidth. 

Response to Arguments 

5. Applicant's arguments with respect to claims 33-69 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning tliis communication or earlier communications from tlie 
examiner sliould be directed to PING HSIEH whose telephone number is (571)270- 
301 1 . The examiner can normally be reached on Monday-Thursday Sam ~ 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nay Maung can be reached on 571-272-7882. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/P. Y. H./ 

Examiner, Art Unit 2618 



/Lana N. Lei 

Primary Examiner, Art Unit 2614 



